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NSF site decision on advice from a 22 member unanimous panel.  July 2007

NSF: US national science foundation
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Where is S. Dakota ? What are black hills ?

• South Dakota has colorful history and is in the middle of US.

• Black hills are ancient forested mountains. 

• Large airport at Rapid City about 45  min away on I-90.

3

SD has Tradition of mining

450kT of rock 
removed
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Outline

• US National Science Foundation Deep 
Underground Science and Engineering Laboratory 
(DUSEL) 

• Current Status and Progress at Homestake

• Status and Progress on the Homestake Megaton 
Multi-Modular Detector. 
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Early implementation program 
at the Sanford Laboratory 

assisted by an International 
Program Advisory Committee

Planning for Homestake will 
be open and deeply 

international in the best 
traditions of US laboratories
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Progress on the Large 
Detector at Homestake

• Neutrino beam feasibility and physics potential 
documented in the US long baseline joint study. 

• A proposal written for the US long baseline  study 
(hep-ex/0608023), 11 institutions, ~30 authors.  

• Design based on a vertical cylinder geometry 
where height is limited by PMT pressure limit. 
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Detector Parameters
• Modular fiducial mass - 100 kilotons

• Modular Shape - Cylinder - 53 m dia x 53 m high

• Depth - 4200 mwe - (cosmic rate ~ 0.1 Hz) 

• PMT coverage - 25% ( equi. 35% with 20 in.)

• High granularity (at multiple scattering limit) 

• Initial Detector - 3 modules (300 kTon) 

• Construction time - ~5 yrs for first, 8 yrs for all. 

• Cost - ~$115M/module 
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Phototube Choices

• Working on both R7081 (hamamatsu) and XP1807 
(photonis) 

• First criteria is pressure capability. 

• Second is manufacturing rate. Need 150,000 tubes



The R7081 tube is more efficient than the R3600.  
25% *R7081 => 35% *R3600
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Phototubes pressure rating

Can test up to 20 atm. Sensors 
to measure pressure pulse and 

velocity of glass breakage. 

Will test both Hamamatsu 
R7081 and Photonis XP1807.

This R7081 tested at 148 psi(~10 
atm)
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Excavation feasibility.

• Study carried out by D. Tesarik, J. Johnson, Karl Zipf (hard 
rock stability group of the Spokane Laboratory of NIOSH
(former US bureau of mines) (Published) 

• Used case history, FLAC 3D numeric model, empirical 
charts. 

•  Key finding: No show stoppers for a 50 m span cavity at 
6800 or 4850 ft level; comprehensive rock mechanics study 
and geological investigation is merited.
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Rock strength data for modeling
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Pill shape with domed roof and floor
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Grimstad and Barton chart
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Recommendation for support

• Barton tunneling index: roof support of tensioned 
bolts, 2-3 m spacing. 

• Grimstad and Barton: Systematic bolting and 5 
mm shotcrete. 

• Our plan:   Bolting and cast concrete liner after 
comprehensive geological investigation. 
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Excavation plan
• First 3 chambers will 

be along the Yates-
Ross drift. Top of 
chambers at 4850 ft.

• Rock will be removed 
from the Ross shaft 
using new (blue) drifts 
at the 5000 ft level. 

• Design allows for 
expansion to 
additions 3 chambers
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Summary cost ($FY07) for 300kT at Homestake
Cavity construction (30% 

contingency)
$78.9M

PMT+electronics $171.3M

Installation+testing $35.7M

R&D,Water, DAQ, etc. $8.2M

Contingency(non-civil) $50.8M

Total $344.9M

• Cost for 3 modules of ~100kT fiducial mass.  6 yrs to first 100kT, 8 yrs for full 300kT. 
• Civil cost recently reviewed by RESPEC (consultants) and found to be consistent 
with other projects. (In addition, construction could be faster).
• Consultations with C. Laughton and Homestake on overhead factors (not included 
in civil). 



6 yrs to first 100 kT and 
8 yrs to full 300 kT.  Can 
be adjusted if PMT 
production slower.
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Summary
• Homestake site has been chosen in the US for a 

Deep Underground Science Laboratory. 

• The planning (cavity design) for a mega-detector 
will be performed as part of the initial suite of 
projects in Homestake. 

• A conceptual design with cost (~$350M) and 
schedule (~6-8 yrs) is ready for the Homestake 
300kT detector. 

• Work on the detector will proceed according to 
the recommendations of national panels (NuSAG).


